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(54) MANUFACTURING METHOD FOR POLYMER OPTICAL WAVEGUIDE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for polymer optical waveguide, by which a 
polymer optical waveguide having a core part having a 
circular sectional shape can be easily manufactured. 
SOLUTION: In the manufacturing method for polymer 
optical waveguide, a water and oil repellent layer 2 is 
provided at the part except a core forming part on the 
polymer optical waveguide forming surface of a lower 
clad layer 1, a liquid core forming agent 3 is applied onto 
the core forming part, the core forming agent 3 is 
solidified to form the core part and then an upper clad 
layer 4 is formed on the periphery of the core part. 
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4) MANUFACTURING METHOD FOR POLYMER OPTICAL WAVEGUIDE 
7)Abstract: 

ROBLEM TO BE SOLVED: To provide a manufacturing method for 
'vmer optical waveguide, by which a polymer optical waveguide having a 
art having a circular sectional shape can be easily manufactured. 
JTION: In the manufacturing method for polymer optical waveguide, a 
ater and oil repellent layer 2 is provided at the part except a core 
rming part on the polymer optical waveguide forming surface of a lower 
ad layer 1, a liquid core forming agent 3 is applied onto the core forming 
irt, the core forming agent 3 is solidified to form the core part and then 
i upper clad layer 4 is formed on the periphery of the core part. 
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.pan Patent Office is not responsible for any 
mag s caused by the use of this translation* 

This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] The manufacture method of the macromolecule optical waveguide characterized by forming an up clad layer 
the circumference of the core section after preparing hydrofuge and an oil-repellent layer in addition to the core 
rmation section of the macromolecule optical-waveguide formation side of a lower clad layer, applying a liquefied 
re formation agent to this core formation section, solidifying this core formation agent subsequently and forming the 
re section. 
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ET AILED DESCRIPTION 



>etailed Description of the Invention] 
001] 

Tie technical field to which invention belongs] this invention relates to the manufacture method of a macromolecule 
)tical waveguide usable to optics, such as an optical integrated circuit, an optical interconnection, or an optical 
ulti/demulitiplexer. 
002] 

Ascription of the Prior Art] transparency - good the comparatively high polymeric materials of a refractive index - 
he core section - carrying out ~ the circumference — a core - a member — since the macromolecule optical 

*veguide which allotted the clad layer which consists of polymeric materials of a low refractive index from a charge 
*re advantageous than the optical waveguide mainly concerned with the conventional inorganic material in respect 

t u ocessability or a price, it attracts attention 

003] Although various proposals are made by JP,6-109936,A, JP,8-75942,A, JP, 10-3 3 2961, A, etc. about the 
anufacture method of such a macromolecule optical waveguide, the cross section of all of these core sections is a 
uare. Thus, connection loss occurs that a core section cross-section configuration is a square at the time of 
mnection of an optical fiber. Moreover, although there is what has high temperature processing required among these 
ethods, in this case, a manufacturing cost becomes high and the improvement in productivity becomes difficult 
004] 

roblem(s) to be Solved by the Invention] this invention aims at offering the manufacture method of a macromolecule 
rtical waveguide that the above-mentioned conventional trouble can be improved, namely, a core section cross- 
ction configuration can produce a circular macromolecule optical waveguide easily. 
005] 

leans for Solving the Problem] In order that the manufacture method of the macromolecule optical waveguide of this 
vention may solve the above-mentioned technical problem, after it prepares hydrofuge and an oil-repellent layer in 
>rtions other than the core formation section of the macromolecule optical-waveguide formation side of a lower clad 
yer, applies a liquefied core formation agent to this core formation section a passage according to claim 1, 
bsequently solidifies this core formation agent and forms the core section, it is the manufacture method of the 
acromolecule optical waveguide which forms an up clad layer in the circumference of the core section. By such 
imposition, a cross-section configuration becomes possible [ manufacturing easily the macromolecule optical 
weguide which has the circular core section with sufficient productivity ]. 
)6] 

.rnbodiments of the Invention] In the manufacture method of the macromolecule optical waveguide of this invention, 
'drofuge and an oil-repellent layer are prepared in portions other than the core formation section of the 
acromolecule optical-waveguide formation side of a lower clad layer. (Refer to drawing 1 (a) and drawing 1 (b)) 
007] However, even if the portion without a possibility of contacting the liquefied core formation agent used at a 
ick process is the macromolecule optical-waveguide formation side of a lower clad layer, it is not this limitation. In 
se hydrofuge and an oil-repellent layer are prepared, hydrofuge and an oil-repellent layer may once be prepared in 
e whole part with a possibility of contacting the liquefied core formation agent of the macromolecule optical- 
aveguide formation side of a lower clad layer, and only the hydrofuge and the oil-repellent layer formed in the core 
rmation section may be removed by the photo lithography method etc. after that. 

008] As the quality of the material which forms a lower clad layer, from a core layer, if it is a plantar-flexion chip 
>x, there may be much attenuation of light somewhat, for example, a polymethylmethacrylate, polystyrene, a 
)lycarbonate, a fluorine system resin, etc. can use. 

009] In this invention, it needs to be formed from what has the large contact angle to the liquefied core formation 
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;ent used at a back process as the hydrofiige and an oil-repellent layer prepared in portions other than the core 
rrnation section of the macromolecule optical-waveguide formation side of a lower clad layer, and the contact angle 
so good that it is large, and 90 degrees or more are called for. 

010] As such a thing, the hydrophobic layer formation by the application of a silicon system water repellent and a 
lorine system water repellent and plasma irradiation processing etc. is mentioned. 

Oil] Here, the size of the core formation section is suitably adjusted with the required diameter of clad, the kind of 
luefied core formation agent to be used, and the contact angle of a liquefied core formation agent, and a hydrofiige 
d an oil-repellent layer to make. 

012] Furthermore, in this way, after preparing hydrofiige and an oil-repellent layer in portions other than the core 
rrnation section of the macromolecule optical-waveguide formation side of a lower clad layer, a liquefied core 
rrnation agent is applied to the core formation section. 

013] As such a thing, an acrylic resin, an epoxy system resin, etc. are mentioned that the liquefied core formation 
;ents used by this invention should just be the transparency searched for as the core section after solidifying easily 
th ultraviolet rays, the light, or heat (solidification), and a thing which satisfies enough a refractive index (refractive 
dex higher than the vertical clad section). 

014] Such a liquefied core formation agent is applied so that it may become the amount from which the cross section 
the application configuration becomes almost circular in an application in the core formation section of the 
acromolecule optical-waveguide formation side of a lower clad layer (refer to drawing 1 (c)). 
015] Then, a liquefied core formation agent is solidified with ultraviolet rays, the light, or heat (solidification), and 
s core section is formed. Subsequently, an up clad layer is formed in the circumference of the core section (refer to 
awing 1 (d)). Usually, the same material as a lower clad layer is used at this time. 

016] Here, the situation of a core formation agent application process is further explained to a detail using drawing 2 
J drawing^. . Drawing 2 is the model cross section showing the application state of the liquefied core formation 
;ent 3 to the core formation section alpha of the macromolecule optical -waveguide formation side of the lower clad 
yer 1. 

017] The pars basilaris ossis occipitalis of the liquefied core formation agent 3 applied so that an application cross 
ction might become a round shape mostly overflows the core formation section alpha into the oil-repellent hydrofiige 
d stratification plane 2 side a little, the ratio of the width of face b of this pars basilaris ossis occipitalis of the 
luefied core formation agent 3, and the width of face a of the core formation section alpha - ** used as a relation 
ben alpha is 30 degrees and beta is 130 degrees, as a^ calculated by the simulation using the formula (the following 
rmula (1)) of the contact angles theta and Cassie of the liquefied core formation agent 3, and the hydrofiige and an 
l-repellent stratification plane 2 (KASSHI), for example, shown in drawing_3 
018] 

;quation 1] 

stheta = a x cosalpha +b x cosbeta ~ (1) 

r owever, the contact angle of the core formation section and a liquefied core binder and beta of a+b = 1 and alpha are 

contact angles of hydrofiige and an oil-repellent stratification plane, and a liquefied core binder.] 
vJ19] Thus, in this invention, a cross section can form the circular core section by using the big contact angle by the 
ork by the core formation section, and hydrofiige and an oil-repellent layer, and hydrofiige and an oil-repellent layer 
id the surface tension of the liquefied core formation agent 3. 
020] 

Sample] The example of this invention is explained below. 10cmx2cm which carried out masking processing by the 
Ihesive tape for masking which has beforehand the base film which consists of a fluororesin, Apply fluorine system 
'drofiige and an oil repellent agent (HIREC1550 made from NTT- AT) to one field of acrylic resin plate 
anufacturing (bitter taste rewrite by Mitsubishi Rayon Co., Ltd.) with a thickness of 1mm, and hydrofiige and an oil- 
pellent layer (4 micrometers in thickness) are formed in it. Subsequently, the masking tape was removed and the 
'drofuge and the oil-repellent side which has the portion (core formation section) which does not have hydrofiige and 
i oil-repellent layer were formed. 

021] the amount expected from the simulation using the formula of KASSHI along with this core formation section 
le shape of a line with a width of face of 500 micrometers) in the ultraviolet-rays hardenability resin (an epoxy 
stem, No[ by the three bond company ]. 3121) which is liquefied core formation agent core materials — 0.04g per 
>re formation section length of 1cm was specifically applied using the dispenser 

022] It was observed that the liquefied core formation agent which overflows from the core formation section at this 
ne is put back to the core formation section by the water-repellent effect of hydrofiige and an oil-repellent layer, and 
e core formation agent liquefied as a result was held at the line configuration where a cross section is circular. 
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